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A new buccal compsn. contains an arginate or its salt of an average wt ratio of D-mannuronic to L- 
guluronic acid of 0.2-1 and water-soluble polyphosphate(s). The blend ratio is e.g. 0.001-5 wt.% of arginate 
(s) and 0.01-10 wt.% of the polyphosphate(s). The polyphosphate has e.g. an average polymerisation deg. of 
2-70. 

USE - The compsn. inhibits tartar formation thereby preventing gingivitis and periodontal disease. 
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(54) COMPOSITION FOR ORAL CAVITY 

(57)Abstract: 

PURPOSE: To obtain a composition capable of effectively and sustainedly suppressing formation of dental 
calculi. 

CONSTITUTION: A composition for the oral cavity is obtained by using alginic acid having 0.2-1 average 
weight ratio of D-mannuronic acid to L-guluronic acid or its salt together with a water-soluble 
polyphosphate having 2-100 average polymerization degree. The resultant composition for the oral cavity 
is extremely effective in preventing periodontosis such as gingivitis or periodontisis. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The constituent for the oral cavities characterized by coming to blend the 
alginic acid whose average weight ratios of D-mannuronic acid and L guluronic acid 
are 0.2-1 or its salt, and the water-soluble polyphosphate whose average degree of 
polymerization is 2-100. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the constituent for the oral cavities 
which controls formation of a dental calculus effectively and continuously. 
[0002] 

[Description of the Prior Art] It is very effective on prevention of a periodontal 
disease, and a therapy for a dental calculus to be a hard precipitate with the high 
minerals content generated on a tooth front face, to become big causes, such as 
gingivitis and periodontitis, and to control formation of a dental calculus therefore. 
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[0003] In order for the calcium phosphate of an indeterminate form or a microcrystal 
to carry out deposition to the bacteria in a dental plaque, or the matter between 
bacteria, to become precise gradually, and to consider formation of this dental 
calculus to change to hydroxyapatite, therefore to control formation of a dental 
calculus, development of the constituent for the oral cavities which can control 
formation of hydroxyapatite effectively for this reason is desired that what is 
necessary is just to check the crystal growth of hydroxyapatite. 
[0004] In order to prevent a dental calculus conventionally, various proposals are 
made, for example, many phosphonic acid compounds are indicated by JP,45-23637,B 
and JP,49-27339,B as dental-calculus preventive. Again. The effectiveness of the 
fusibility phosphate to a dental calculus is shown in "Arch. Oral Biol., Vo.15, P893-896 
(1970)/' 

[0005] It was made so that this invention may also respond to such a technical 
problem, and the crystal growth of hydroxyapatite is checked, formation of a dental 
calculus is controlled continuously, and it aims at offering the constituent for the oral 
cavities which can prevent gingivitis and periodontitis effectively. 
[0006] 

[Means for Solving the Problem and its Function] this invention persons did the 
knowledge of it being effective that the average polymerization ratio (henceforth an an 
average of M/G ratio) of D-mannuronic acid and L guluronic acid uses together the 
water-soluble polyphosphate the alginic acid of 0.2-1, or its salt and average degree 
of polymerization of whose are 2-100, as a result of repeating examination 
wholeheartedly, in order to attain the above-mentioned purpose. 
[0007] That is, an alginic acid is the polymer of beta-1 which is the hydrophilic high 
molecular compound extracted, refined and obtained by chemical actuation, and 
shows chemically brown algae, such as KAJIME, Eisenia, kelp, macro cis- TEISU, 
Ascophyllum, EKU RONIAM AKISHIM A, and Lessonia, in the following type, the 
D-mannuronic acid [M] combined four times, and alpha-1 and L guluronic acid [G] 
combined four times, and the polymerization degree and the M/G ratio of an alginic 
acid change with a class, parts or the extract approaches of a raw material, etc. 
[0008] 
[Formula 1] 



[0009] As for such an alginic acid or its salt, the thing of physical properties which was 
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suitable for each at the binder of tooth paste, the impression agent for dentistries, the 
stabilizing agent of food, the printing paste agent, etc. is used conventionally. 
Moreover, it is also known that sodium alginate will control formation of a dental 
plaque (JP,1-213222,A). 

[0010] However, the result to which this invention persons did comparison 
examination of the bacteria antisticking effectiveness of the alginic acid from which 
polymerization degree and a M/G ratio differ, or its salt, and the crystal growth 
inhibition effectiveness of hydroxyapatite, Although the an average of M/G ratio of 
the alginic acid conventionally used for the constituent for the oral cavities or its salt 
exceeds 1.0 and is usually in the range of 1.2-2.0 In controlling the crystal growth of 
hydroxyapatite effectively, when an an average of M/G ratio uses the alginic acid of 
0.2-1, or its salt, the alginic acid which has this an average of M/G ratio further, or its 
salt When average degree of polymerization uses the thing of 800-1500, adhesion in 
the hydroxyapatite coated with bacterial saliva is controlled effectively. The 
knowledge of having the outstanding bacteria adhesion inhibition effectiveness was 
carried out, and the constituent for the oral cavities with which the an average of M/G 
ratio blended the alginic acid of 0.2-1 or its salt previously was proposed (Japanese 
Patent Application No. No. 141013 [ two to ]). 

[001 1] However, the constituent for the oral cavities with which this an average of 
M/G ratio blended the alginic acid of 0.2-1, or its salt The result of having continued 
examination further about preventing the fall with the passage of time since the rate 
of mineralization control fell with time, When an an average of M/G ratio uses a 
watei^soluble polyphosphate together further in the alginic acid of 0.2-1, or its salt, 
The decline with time in the rate of mineralization control is prevented notably, the 
effectiveness is demonstrated continuously, the knowledge of the ability to raise the 
rate of mineralization control moreover is carried out [ these act in multiplication, ], 
and it comes to make this invention. 

[001 2] Hereafter per this invention and also the constituent for the oral cavities which 
will start this invention if it explains in detail They are toothbrushing, such as tooth 
paste and toothbrushing made from **, mouthwash, the tablet for gargling, a 
gingival-massage cream, and the thing prepared and applied as liquefied or the 
paste-like partial paint, troches, a chewing gum, etc. As a component which prevents 
a periodontal disease, an an average of M/G ratio is desirable at 0.2-1, and it comes to 
blend the water-soluble polyphosphate the alginic acid of 800-1,500 or its salt, and 
whose average degree of polymerization average degree of polymerization is 2-100. 
[0013] Here, as a salt of an alginic acid, sodium, a potassium, a lithium, ammonium, 
calcium, magnesium, etc. are used. 

[0014] In this invention, although especially the loadings of an alginic acid or its salt 
are not restricted, they are usually 0.001 - 5% of the whole constituent for the oral 
cavities (it is below the same% of the weight), and are 0.02 - 2% preferably. If there are 
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few loadings than 0.001 %, the bacteria adhesion inhibition effectiveness and the 
crystal growth inhibition effectiveness of hydroxyapatite may not be demonstrated 
enough, and if [ than 5% ] more, problems, such as making a constituent into 
hyperviscosity too much, may arise. 

[0015] moreover — as a water-soluble polyphosphate — average degree of 

polymerization — 2-100 — the thing of 2-70 is used preferably. In this case, as a salt 

of water-soluble polyphosphoric acid, although sodium, a potassium, etc. are 

mentioned, for example, especially sodium salt is used suitably. 

[001 6] The thing of the whole constituent for which especially the loadings of a 

water-soluble polyphosphate are made into 0.5 - 5% 0.01 to 10% is desirable. If the 

synergistic effect by combination may not be demonstrated unless it fills loadings to 

0.01%, and it exceeds 10%, the taste of a constituent may worsen. 

[0017] In addition to the component mentioned above, the proper component 

according to the class of the purpose and constituent etc. can be further blended with 

the constituent for the oral cavities of this invention. 

[0018] For example, one sort, such as dibasic calcium phosphate and 2 hydrate and an 
anhydride, the 1st calcium phosphate, tribasic calcium phosphate, a calcium 
carbonate, pyrophosphoric-acid calcium, an aluminum hydroxide, an alumina, a silicic 
acid anhydride, an aluminum silicate, insoluble sodium metaphosphate, the 2nd 
magnesium phosphate, a magnesium carbonate, a calcium sulfate, a polymethyl 
methacrylate, other synthetic resin, a bentonite, and zirconium silicate, or two sorts or 
more can be blended with the case of toothbrushing as an abrasive material (the case 
of tooth paste 20% - 90% of loadings usual, 20% - 60%) 

[0019] moreover, in the case of paste-like constituents, such as tooth paste As a 
binder, cellulosics, such as carrageenin, carboxymethylcellulose sodium, methyl 
cellulose, hydroxyethyl cellulose, and carboxymethyl hydroxyethyl cellulose sodium, 
Gums, such as propylene glycol alginate, xanthan gum, a tragacanth gum, karaya gum, 
and gum arabic, Synthetic binders, such as polyvinyl alcohol, sodium polyacrylate, a 
carboxyvinyl polymer, and a polyvinyl pyrrolidone, One sort, such as inorganic binders, 
such as silica gel, aluminum silica gel, veegum, and RAPONAITO, or two sorts or more 
may be blended (0.3 - 5% of loadings usual). 

[0020] Furthermore, in manufacture of the shape of a paste, such as toothbrushing, or 
the constituent for the liquefied oral cavities, one sort, such as sorbitol, ethylene 
glycol, propylene glycol, 1, 3-butylene glycol, a polyethylene glycol, a polypropylene 
glycol, xylitol, maltitol, and the Lacty toll, or two sorts or more can be blended as a 
viscous agent (10 - 70% of loadings usual). 

[0021] Moreover, as a surfactant, one sort of an anionic surfactant, a nonionic surface 
active agent, and an amphionic surface active agent or two sorts or more can be 
blended (0.1 - 5% of loadings usual). 

[0022] As an anionic surfactant, sodium alkylsulfate, such as sodium lauryl sulfate and 



4 



the Millis Chill sodium sulfate, N-acyl ZARUKOSHIN acid sodium, such as N-lauroyl 
ZARUKOSHIN acid sodium and N-myristoyl ZARUKOSHIN acid sodium, N-acyl 
glutamate, such as sodium dodecylbenzenesulfonate, a hydrogenation coconut 
fatty-acid monoglyceride mono-sodium sulfate, sodium lauryl sulfosulfate, and 
N-palmitoyl sodium glutamate, N-methyl-N-acyl taurine sodium, N-methyl-N-acyl 
alanine sodium, alpha olefin sulfonic-acid sodium, sodium dioctyl sulfosuccinate, etc. 
are used. 

[0023] As a nonionic surface active agent, moreover, sugar-alcohol fatty acid ester, 
such as sucrose fatty acid ester, maltose fatty acid ester, lactose fatty acid ester, 
maltitol fatty acid ester, and Lacty toll fatty acid ester, Polyoxyethylene sorbitan fatty 
acid ester, such as polyoxyethylene sorbitan monolaurate and 
polyoxyethylenesorbitan monostearate, Polyoxyethylene fatty acid ester, such as 
polyoxyethylene hydrogenated castor oil, Fatty-acid diethanolamide, such as 
lauric-acid monochrome or diethanolamide, myristic-acid monochrome, or 
diethanolamide, A sorbitan fatty acid ester, fatty acid monoglyceride, the 
polyoxyethylene higher^alcohol ether, polyoxyethylene polyoxypropylene fatty acid 
ester, etc. are used. 

[0024] As an amphionic surface active agent, N-alkyl diamino ethyl glycines, such as 
N-lauryl diamino ethyl glycine and N-millimeter SUCHIRUJl aminoethyl glycine, 
N-alkyl-N-carboxymethyl ammonium betaine, 2-alkyM-hydroxyethyl imidazoline 
betaine sodium, etc. are used. 

[0025] In the constituent for the oral cavities of this invention Furthermore, menthol, 
carvone, an anethole, a methyl salicylate, an eugenol, isoeugenol, a limonene, ocimene, 
n-decyl alcohol, citronellol, alpha-terpineol, methyl ASETERU, citronellyl acetate, a 
cineole, linalool, It is independent or perfume, such as ethyl linalool, alligator 
phosphorus, Timor, spearmint oil, peppermint oil, lemon oil, orange oil, a SAGE oil, the 
rosemary oil, cinnamon oil, pimento oil, Katsura leaf oil, a beefsteak plant oil, 
wintergreen oil, clove oil, and a eucalyptus oil, is combined. 0-10% of the whole Cap 
blend about 0.5 to 5% preferably, and also saccharin sodium, stevioside, neohesperidyl 
dihydrochalcone, glycyrrhizin, PERIRA rutin, thaumatin, and asparagus — sweetening 
agents (0 to 1%), such as chill phenylalanine methyl ester and p-methoxy thinner 
MIKKU aldehyde 0.01 - 0.5 etc.% etc. can be blended preferably. 
[0026] In this invention as an active principle In addition, cation nature germicides, 
such as chlorhexidine, benzethonium chloride, benzalkonium chloride, cetyl pyridinium 
chloride, and deca RINIUMU chloride, Phenolic compounds, such as triclosan, 
hinokitiol, and BIOZORU, Enzymes, such as a dextranase, mutanase, a lysozyme, an 
amylase, a protease, lytic enzyme, and super-oxide dismutase, Fluorides, such as 
alkali-metal mono-fluoro phosphate, such as monoHluorophosphoric acid sodium and 
a mono-fluorophosphoric acid potassium, a sodium fluoride, and the 1st tin of fluoride, 
Tranexamic acid, epsilon-aminocaproic acid, aluminum KURORU hydroxyl allantoin, a 
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dihydrocholestanol, glycyrrhizic acid, glycyrrhetinic acid, bisabolol, glycero phosphate, 
chlorophyll, vitamin C, active principles, such as vitamin-C derivatives, such as 
ascorbic-acid 2-phosphoric ester and a 2-0-glucosyl ascorbic acid, and a sodium 
chloride, — one sort — or two or more sorts can be blended. 
[0027] 

[Effect of the Invention] An average of M/G ratios are 0.2-1, and the constituent for 
the oral cavities of this invention is very effective in prevention of gingivitis and 
periodontitis, in order that an alginic acid, or its salt and average degree of 
polymerization of 800-1,500 may check the crystal growth of hydroxyapatite by 
having blended the water-soluble polyphosphate of 2-100 and average degree of 
polymerization may control formation of a dental calculus continuously especially 
preferably. 
[0028] 

[Example] Next, the example of an experiment is shown and the effectiveness of this 
invention is explained concretely. 

[0029] the increment experiment mineralization reaction mixture in durability of 
[example of experiment] mineralization depressor effect (it NaCI(s) 0.7mM CaCI2, 
2.59mM KH2P04, and 50mM [ ] — ) Add 20 ppm (average degree of polymerization 
1260) of sodium alginate and 1 ppm of sodium tripolyphosphate shown in Table 1 to 
pH7.4 100ml, and it is kept warm at 37 degrees C. 60mg (central glass company make) 
of hydroxyapatite powder was added to this solution, and pH of 30 minutes, 1 hour, 
and 2 hours after was measured. It asked for the rate of mineralization control from 
the following formula. A result is shown in Table 1. 
[0030] 
[Equation 1] 



A: pH change B of a control solution : pH change of a drugs addition solution [0031] 
[Table 1] 
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[0032] The result of Table 1 shows making mineralization depressor effect maintain 
[ long duration ], when a M/G ratio uses together the sodium alginate and the 
polyphosphate of 0.2-1 . 

[0033] Hereafter, although an example is shown, this invention is not restricted to the 
following example. 

[0034] A [example 1] tooth paste aluminum hydroxide 45.0% gelation nature silica 2.0 
sorbitol 25.0 carboxymethylcellulose sodium 0.5 sodium alginate 0.5 (average degree 
of polymerization 1440, M/G ratio 1.0) 

Sodium polyphosphate (n= 3) 1.0 cane-sugar monopalmitate 1.0 sodium lauryl sulfate 
1.5 saccharin sodium 0.2 ethanol 0.1 sodium benzoate 0.1 triclosan 0.1 perfume 1.0 
water ** Total 100.0% [0035] A [example 2] tooth paste sedimentation nature silica 
25.0% sorbitol 25.0 glycerols 25.0 polyvinyl pyrrolidones 0.8 sodium alginate 0.4 
(average degree of polymerization 1260, M/G ratio 0.52) 

Sodium polyphosphate (n= 3) 1.0 tetrasodium pyrophosphate 2.0 lauroyl polyglycerin 
ester 1.0 polyoxyethylenes (60 mols) 0.5 Sorbitan monolaurate saccharin sodium 0.2 
ethyl p-hydroxybenzoate 0.1 chlorhexidine hydrochloride 0.1 triclosan 0.05 perfume 
1.0 water ** Total 100.0% [0036] [Example 3] tooth paste dibasic calcium phosphate 
and 2 hydrate 20.0% dibasic calcium phosphate and anhydrate A 20.0 gelation nature 
silica 2.0 sorbitol 20.0 propylene glucohol 2.5 carboxymethylcellulose sodium 0.5 
sodium alginate 0.3 (average degree of polymerization 840, M/G ratio 0.91) 
Tetrasodium pyrophosphate 3.0 sodium polyphosphate (n= 63) 0.5 lauryldiethanol 
amide 1.0 sodium lauryl sulfate 1.5 lauroyl ZARUKO thinner thorium 0.3 saccharin 
sodium 0.1 ethyl p-hydroxybenzoate 0.1 perfume 0.8 water ** Total 100.0% [0037] 
Paste cetanol for the [example 4] oral cavities 5.0% squalane 20.0 sedimentation 
nature silica 5.0 sodium alginate 1.0 (average degree of polymerization 1160, M/G ratio 
0.85) 

Sodium polyphosphate (n= 3) 2.0 polyoxyethylene (40 mols) hydrogenated castor oil 
0.1 sorbitan monooleate ether 1.0 sodium lauryl sulfate 0.2 glycyrrhetinic acid 0.1 
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saccharin sodium 0.6 triclosan 0.3 perfume 0.6 water ** Total 100.0% [0038] Paste 
liquid paraffin for the [example 5] oral cavities 15.0% cetanbl 7.0 glycerols 2O.0 sodium 
alginate 1.0 (average degree of polymerization 1000, M/G ratio 0.52) 
Sodium polyphosphate (n= 53) 2.0 sorbitan monopalmitate 0.6 polyoxyethylenes (40 
mols) 5.0 Sorbitan monostearate sodium lauryl sulfate 0.1 saccharin sodium 0.5 
benzethonium chloride 0.1 perfume 0.5 water** Total 100.0% [0039] [Example 6] 
mouthwash sorbitol 10.0% ethanol 5.0 sodium alginate 0.2 (average degree of 
polymerization 800, M/G ratio 0.21) 

Sodium polyphosphate (n= 3) 3.0 polyoxyethylene (60 mols) hydrogenated castor oil 
0.1 cane-sugar monopalmitate 0.2 sodium lauryl sulfate 0.05 saccharin sodium 0.2 
benzethonium chloride 0.05 perfume 0.6 water ** Total 100.0% [0040] Troches lactose 
for the [example 7] oral cavities 96.0% sodium alginate 1.5 (average degree of 
polymerization 800, M/G ratio 0.21) 

Sodium polyphosphate (n= 3) 1.0 polyoxyethylene (60 mols) monostearate 0.2 
chlorhexidine gluconate A 0.02 stevia extract 0.2 perfume 0.02 hydroxyethyl cellulose 
** Total 100.0% [0041] The [example 8] chewing gum gum base 20.0% sugar 15.0 
isomaltoses 20.0 paratinoses 20.0 corn syrup 12.0 starch syrups 11.9 sodium alginate 
0.5 (average degree of polymerization 840, M/G ratio 0.91) 

Sodium polyphosphate (n= 3) 1.0 perfume 0.6 Total 100.0% [0042] [Example 9] candy 
sugar 30.0% isomaltose 10.0 paratinoses 10.0 maltoses 10.0 starch syrups 23.0 organic 
acids 2.0 sodium alginate 0.5 (average degree of polymerization 1440, M/G ratio 1.0) 
Sodium polyphosphate (n= 14) 2.0 perfume 0.5 water ** Total 100.0% 



[Translation done.] 
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^£#2-1 0 0, »Sl< 112-7 OOt^fflJ 

tL5 D r.<7)j§3\ TKStt^y y y»©*4: lt», 20 
hw- h y * a, * y * Aqwjitff btiztK ma- v y 

[0016] *gtt#y y ^««[toE3*i, 
too. 0 1- 1 0%, mzo. 5-5%tf5:^ 
#*LV\, E**3ftS0. 0 1%C|f;4l^a^M 

[ooi7] *«wopEfflma**jcn. ±a*Lfci&# 

rii^SrE-fr-TS - t #T-# 5 0 30 
[0 0 18] ffjitf, *8*<£>4&£lcte, WS^iJi: LT 

0 1«Xii2iK±«:E*L#5 (E-£*«» 2 0%~ 
9 0%. *»*0»-&(Cfi 2 0%-6 0%) o 40 
[0 0 19]$t StlSJi^O^-X h:Rfl/frft0»£» 

n — h y £A^tf)i?/Up — 7;u^yfey 

y tr=./i/T/ua— yu, #y y h y 
^v'tr-zi^y t-, zKy tf-^fn y kv^w^j* 

*M£#k ^y*^, 7;^;-^i/!l^y;i/, t*-# 50 



4#&8¥5 - 3 9 2 1 3 
4 

E££ft»5 (E^SiitO. 3-5%) D 
[ 0 0 2 0] MIC, ttJ&Sfc^fl)'*-;* htt««PK 

<fU>^y =r-/K 7 P Dt»^!i3-;K 1, 3-^ 

^wv^y=i-yK y n-^K ^fy^p 

fc 6 U>^y a— * % >y h— /K -^y^h— ;K 7^ 
^h-/u^oiaxtt2aJEJl±S:E^L»5 (E£*a 
#1 0-7 0%) . 

[0021] ifc, ffESttatL-ctt, »>rd->isLffl 

Oiaxi4 2a«±S:E^L»5 (E**a*0. 1- 
5%) o 

[ 0 0 2 2] fc^*yffBEttffl£LTf4, 

g^by^A, ^ y *fvHfcl(W-by ^«07;v^ 
M-thy^A, N-?!>p^/nf/p3t/yBt-j- sy £ 
a, n-5 y * h-r^f-vwpv'^^ y ^^on- 

^y^i-hy^A, **»iD3 3^jyyjiSJte»*y ^y 
■ty k^evsmw- b y 5»y^/i^*ft*-*-fy 

[0 0 2 3] ifc, ^al-^BffittJHIi LTtt, 

y t^^xf i/yy/i/i^^ ^-^y 7 u~ h^<D/K 
y t^^f uyy^t:^ ^iflS^^x/^, ^y^-^r 
^ t ^v^Jft^^Tjf y vaif - u^uwsk 
^^r^, 7f>yyi ; eyxiiv ? x^y-/u7> k, ^ 

[0 0 2 4] Pitt-r^^#Sett^Ji: LT*±, N-7«> 
yyv^^/xf/u^ijv/y, N-;y^f;^7;y 
m^vu^y s/^oN-T^^^r 5 /xi^/u^y > 

-<^>f >, 2 -T/^^ryU- 1 - t KD^ri/xf;^ ^ ^ 

yy >-<^>"f h y ^Wffli/^ti^o 

[oo2 5] if^a>ummam\^s ^*>y- 



( 4 ) 



§¥5-3 9.2 1 3 



3d"— yu, li-^D— xf;uyfn-;u, ^-ijv, 

-fc-^tt, p-x^y-jfi, tv 
Vbffi, i/yfb, %mm, f-afr^tt, a--* 

# y b y ^7tWK, ^^^^<y^;i/ 

(0~1%, »4L<(i0. 01-0. 5%) «f£E£ 
[0 0 2.6] fc*5, *»Wfci8^TH:, L 
>-?;isz2^$j*? D7>f K, -fefvU^y V—tpkt ay 

b y *:/7)\>iru y yg£# y ^f(D7W 

^nn^/V, hf^VC, T^^/Ut*^ 
»2-!)>'8i^f/W 1 2-0-^^i>^r^=iyue- 

^i»©W5ycw#, flHis+hy 

1 SXte 2 ffiJ£Jt±E£ U#5 C 30 



[0 0 2 7] 

# 0 . 2 - 1 T\ »4L< tt¥**-&*36« 8 0 0 — 1, 
5 0 0(DTyU^VHXIit©*tsp*&S^*2^1 0 
O0**4#y y ^i^ilrE^UfcCfcfcJ:?), W 

[0 0 2 8] 

[0 0 2 9] [JtftM] 5K{kifli»ijab*(7>«F«ttltJp||- 

^0c{kS/SJS (0. 7 mM C a C 1 2 , 2. 59 mM 
KH 2 PO„, 50 mM NaCK pH7. 4) 1 
OOmllC^li^i-r^^^-f h ] J £A (5p^fi^ 

Si 2 6 0) 2 0 ppmihy#yyy.sthy^i,i 

ppm<b£jD;t, 3 7t:tC^M.LT, wtAjSffil^M' K 
^'>7^Nh8t (tyb7^7^ttB) 60m 

gSriPx., 3 0m lftRHfe, 2B*nMW>pH*rJ|fc 

1 

[0 0 3 0] 
[ftl] 

A - B 



b -.mmmmmo pnmt 

[0 0 3 1 ] 



x 100 





(96) 


m m 
















0.5 * Pfl 


1 B# H 


2mm 


am;#u y y^Na 


47.4 


28.0 


21.2 


R7/M*>BNa (M/Gifc0.21) 


84.2 


76.0 


66.7 


CT/M^ilNa (M/G&0.88) 


47.4 


36.0 


30.3 


D.7/^>»Na (M/Gifcl.26) 


18.6 


12.5 


9.8 


A + B 


90.5 


85.0 


82.8 


A + C 


81.3 


62.4 


60.2 


A + D (tkttS) 


40.2 


29.3 


20.1 



[0 0 3 21 *101»*J:D % M/GJt*S0. 2-10 

y/Mfctt^y # 
y/utfy b 



[0033] nitewsr^-r^, #«Ei±Te<&n 

[0 0 3 4] 1 ] mm 

4 5. 0 % 

2. 0 

2 5. 0 

0. 5 



( 5 ) 
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[0 0 3 5] 



[0 0 3 6] 





0. 


5 


4 4 0, M/GJtl. 0) 






xKU y >SH~ h y (n = 3) 


1 . 


o 




1 

J- • 


n 




1 . 


5 


•y-y # y >^ h y ^ a 




o 




0 . 


1 




0. 


1 


h y * p-y-y 


0. 


1 




1 t 


o 








1+ 


inn 


U /o 


i0"J 2 ] tttfrEi 

1 1/ j " j '1st* kJ-J Ha 






iti&tev' y ± 

P*T^ IJU «^ 




n % 

U /o 




9 Ei 

z o . 


u 


i/y ir y > 




u 


7jf y t*- /vt°o y k> 


u . 


o 
o 


TA^^S^ h y 


0 


H 


(ipj&j ji^/i: 1 2 6 0 M/GbfcO 5 2) 






}) ]) h V $ J* (n = 3) 


i 

i . 


n 


y ^^4^- b y 


9 


n 

u 


^r>n^/w^y ^yir y ^^^^/v 


i 

i , 


n 


*Ky ^"^v-^^U-v (6 0^/w) 




O 










0. 


2 




0. 


1 




0. 


1 


b y ^ nif^ 


0. 


0 5 




1 . 


0 




m 




10 0. 


0% 


>#iJ3l M#J^ 






^2 U yW&jj }V-y?j • 2 7k?o#) 


2 0. 


0% 




2 0. 


0 


^Wkitv/y ^ 


2. 


0 




2 0. 


0 




2. 


5 




0. 


5 


T)V^i/mrF v y 


0. 


3 


4 0 M/GitO 9 1 ) 






t'pi] i/WiA-f k y r> A 


3. 


0 


^Ky y >-^^- h y (n = 6 3) 


0. 


5 




1 . 


0 




1 . 


5 


y i> D /Uif A^r h y r> 


0. 


3 


i^^^y^^hy^^ 


0. 


1 




0. 


1 




0. 


8 




ft 


s 




10 0. 


0% 



( 6 ) 



[0 0 3 7] [3Hfc«4] qttfflA?** 
± 9 J 
7s9Vy^ 

(¥*&fi^S 1 1 6 0, M/GJtO. 8 5) 
*°y y>»+hy *A (n = 3) 
tf\)jr*ri/jL=r\sy (4 0^) flftt-7i/i 

7 y ^Bit»+ h y * ^ 
^y fvui'f-vBs 
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5 2) 



[0 0 3 8] [Hlfe«|5] PBffl^* 

^yiry>- 
7;v*y»t h y 
(¥#Jfi^£ 1 0 0 0, M/Git 0 . 

#y y y»t b y *a .(n = s 3) 
Ttfyx-ici/^isy (4 0^) 

y h y 

*» 

* 

f+ 

[oo39] immm e ] * * * * y >^ 
Ts^ym-t h y j^A 

(¥S1^S8 0 0, M/GJtO. 

^ y yy»thy (n = 3) 

^y t^rv/xfl/y (6 0^A-) 8Mb t: 

i^-^^y h y *a 
* 

[0 0 4 0] [£J60J7] niSfflho-^ 

W*Sa-&«8 0 0, M/GJfcO. 2 1) 



2 1) 



5. 0% 

2 0. 0 

5. 0 

1. 0 



2. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 



0 

1 

0 
2 
1 
6 

3. 
6 



10 0. 0% 

15. 0 % 

7. 0 

2 0. 0 

1. 0 

2. 0 
0. 6 
5. 0 

0. 1 

0. 5 

0. 1 

0. 5 



10 0. 0 % 

10. 0 % 

5. 0 

0. 2 



3. 
0. 
0. 



0. 0 5 
0. 2 
0.0 5 

0. 6 

jBL. 

10 0. o % 

9 6. 0 % 

1. 5 



(7) ttBH¥5 
11 12 

#y y ym-tyy ( n = 3) i. o 

^Ut^r^xfi/y (6 0W) fy^rTU-f 0. 2 
^ nyu^^i/^y^yl/^yg^g 0. 0 2 

^Tt'Ttta* 0. 2 

0.02 

b Kg $ri/3L = 5-)\' J z;v n — x j| 

ft 10 0.0% 

[0 0 4 1] [Hifefljs] ^-^f y#J* 

tf-l*^— * 2 0. 0% 

15.0 

4 y-^/U h — ^ 2 0. 0 

^7f /-^ 20. 0 

n-y S/p y-f 12.0 

11.9 

(¥#JS^g8 4 0, M/GitO. 91) 

#y iiyitby (n = 3) i. o 

SS _ 0. 6 

I + 10 0.0% 

[0042] imamsi 20 

®>*t 3 0. 0 % 

y-^/u ^ 10. 0 

/N°7^y-^ 1 0. 0 

^/u h — X 10.0 

2 3. 0 

tmm 2. 0 

r/^y^tby £A 0.5 

(¥M^1 4 4 0, M/GJfcl. 0) 

#y y >^by ( n = i 4) '2.0 

0. 5 

_ ___ it 

f + 100.0% 



